
Meet Your Fellow PLMA Members!

1. Advanced Energy
2. AlltimePower
3. Ameren
4. American Public Power 

Association
5. Apex Analytics
6. Apogee Interactive
7. Applied Energy Group
8. APTIM
9. Aquanta
10. Arizona Public Service
11. Armada Power
12. Austin Energy
13. Austin Independent School District
14. Baltimore Gas and Electric
15. BC Hydro
16. Benton PUD
17. Berkshire Hathaway Energy
18. Bonneville Power Administration
19. Bowen Advisors
20. Bristol Tennessee Essential 

Services
21. Cadmus
22. Calico Energy
23. Central Electric Power Cooperative
24. Central Hudson Gas & Electric
25. City of Tallahassee Utilities
26. CLEAResult
27. Cobb EMC
28. COI Energy Services
29. Commonwealth Edison
30. Con Edison
31. Connected Energy
32. Connected Energy Limited
33. Consumers Energy Company
34. Contract Callers

35. Copper Labs
36. CPower Energy Management
37. CPS Energy
38. Customized Energy Solutions
39. Dairyland Power Cooperative
40. DemandQ
41. DNV GL
42. DTE Energy
43. Duke Energy
44. E Source
45. Eaton
46. ecobee
47. Edison Electric Institute
48. Efficiency Vermont
49. EFI
50. EGM
51. Elocity
52. Emerson Commercial & 

Residential Solutions
53. EMI Consulting
54. Enbala
55. Encycle
56. Enel X
57. Energy Solutions
58. EnergyHub
59. EnerVision
60. Evergy
61. Eversource
62. Extensible Energy
63. FirstEnergy
64. FlexCharging
65. FPL
66. Franklin Energy
67. GDS Associates
68. Generac
69. Georgia Power Company

70. Geotab Energy
71. Google (Nest)
72. Great River Energy
73. GridBeyond
74. GridOptimize
75. GridPoint
76. GridX
77. Guidehouse
78. Hawaiian Electric Company
79. High West Energy
80. Honeywell Smart Energy
81. ICF
82. Idaho Power
83. IGS Energy
84. Illume Advising
85. Integral Analytics
86. IPKeys Power Partners
87. Itron
88. Jackson EMC
89. Johns Hopkins University
90. Kiwi Power
91. Lakeland Electric
92. Lawrence Berkeley 

National Laboratory
93. Madison Gas and Electric
94. Manitoba Hydro
95. Mitsubishi Electric Trane HVAC
96. Modesto Irrigation District
97. National Grid
98. National Rural Electric Cooperative
99. National Rural Utilities 

Cooperative Finance Corporation
100. NB Power
101. New Braunfels Utilities
102. New Hampshire Electric 

Cooperative

103. New York Power Authority
104. North Carolina Electric 

Membership Corporation
105. NTC
106. OATI
107. Olivine
108. Oncor Electric Delivery
109. Open Systems International
110. OpenADR Alliance
111. Opinion Dynamics
112. Opus One
113. Oracle Utilities
114. Orange and Rockland Utilities
115. Ottertail Power
116. Pacific Gas & Electric
117. PECO, An Exelon Company
118. Pepco, an Exelon Company
119. Portland General Electric
120. Powerley
121. Racepoint Energy LLC
122. Rappahannock Electric 

Cooperative
123. Recurve
124. Resideo
125. RF Demand Solutions
126. Sacramento Municipal Utility 

District
127. Saint John Energy
128. Salt River Project
129. San Diego Gas & Electric
130. Santee Cooper
131. Schneider Electric
132. Scope Services
133. Seattle City Light
134. Shifted Energy
135. Smart Electric Power Alliance

136. Smartenit
137. Snohomish County PUD
138. Sonoma Clean Power
139. Southern California Edison
140. Southern California Gas Company
141. Swell Energy
142. Tampa Electric Company
143. Tantalus
144. Tennessee Valley Authority
145. Tetra Tech
146. The Brattle Group
147. Threshold
148. Tierra Resource Consultants
149. TRC
150. Trico Electric Cooperative
151. Tri-State Generation & 

Transmission
152. Trickle Star
153. Tucson Electric Power
154. Uplight
155. Utility Load Management 

Exchange
156. Virtual Peaker
157. West Monroe Partners
158. Xcel Energy
159. Zeuthen Management Solutions
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Many Names:
• “Managed charging”
• “Smart charging”
• “V1G”

Many Mechanisms:

Managed charging involves 
varying the time or rate at 
which an electric vehicle is 
charged in order to provide 
benefits to the grid and/or 
customers.

Managed Charging Overview



How Utilities are Using or Planning to Use Managed Charging



Designing Effective EV 
Managed Charging Programs



SRP’s EV Managed Charging 
Pilot Study

Eamonn Urey
Guest Speaker,

Salt River Project



Motivation for Managed Charging Pilot Study
▲SRP has set sustainability goals to prepare their system to serve 

500,000 EVs by 2035

▲Currently 70% of EV owners in SRP’s service territory are on 
EV-specific TOU rate with a super off-peak period

▲SRP aiming to enroll 90% of EVs owners in a managed charging 
program, including passive managed charging via TOU rates or 
active managed charging operated by SRP



Managed Charging Pilot Study Design
▲Developing 2 pilot studies

▲EV Flex Charging utilizing EVSE for implementation with EnergyHub
▲EV Smart Charging with onboard telematics

▲Each study will have 250 voluntary customers
▲Flex Charging program will launch on November 9, 2021 and run for 12-18 mo.
▲Objective is to understand SRP’s ability to manage EV load and shift demand to 

super off-peak periods to limit impacts on residential distribution system needs
▲Provide customers the option to manage charging themselves via TOU rates or 

allow the utility to optimize the charging via the managed charging programs
▲Will survey customers at the completion of the pilot programs to better understand 

customer preferences and support the design of a larger scale program and the 
necessary level of customer compensation for participation



Managed Charging 
Benefits Analysis



Motivation & Approach
▲Purpose: Inform the value of managed charging for the system and the 

managed charging program design, i.e. customer incentives, control algorithm

▲Approach: Analyze system-level costs and benefits of active EV managed 
charging for SRP under alternative program designs and rate structures
▲Identified key drivers of benefits of managed charging based on SRP-specific 

data, including: 
▲Projected residential EV demand profiles
▲Projected total system demand
▲Historical energy prices for 2017-2020

▲Calculated annual total system charging costs for an average EV
▲Developed alternative implementations of active managed charging programs 

and estimated total system benefits



EV Charging: System Cost Drivers
▲Both demand and energy prices peak for SRP in the summer evening hours, but not 

necessarily at the same time

Note: All hours hour-ending. 
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System Energy Costs (Flat non-TOU Rate)
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Average = $87/year, 
(23 cents/day, 3.2 c/kWh)

In 2020, 25% of 
annual charging costs 
occurred in August



System Peak Demand Costs
▲Estimate demand impacts during summer peak hours across rate classes
▲Assumed $82/kW-year of avoided peak demand costs (including G&T&D)
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E23 0.59 kW $49

E25 0.85 kW $69

E21 0.69 kW $56

E22 0.43 kW $35

E26 0 kW $0

E29 0 kW $0

July 2025 Home Weekday Charging Profile Peak Demand Costs by Rate Class



When Do We Want EVs to Charge?
▲ Hours to Avoid: High system load tends to line up with higher DAM prices in late afternoon hours, and in 

July and August (“Summer Peak Months”)
▲ Hours to Encourage: Energy prices are lowest on average in the morning/early afternoon hours and in the 

Spring. Both of these coincide with low system load.
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Managed Charging Profile
▲Developed managed charging profiles for an EV on a flat rate to avoid highest cost hours 

▲ Assume 90% of EVs participating in the program will comply during any given event 
▲ If they do, their charging demand will drop to zero during high cost hours
▲ Charging will be shifted to later lower cost hours based on our experience analyzing managed charging
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How Frequently to Activate Managed Charging?
▲The highest savings potential for 

managed charging is concentrated in 
less than 3% of annual hours. 
▲Highest 66 cost hours (top <1%) account 

for 28% of annual charging costs
▲The 132 July and August peak hours (top 

1.5%) account for 46% of annual costs 
▲Highest 236 cost hours (top 2.7%) 

account for 55% of annual charging costs
▲Incremental cost savings quickly decline 

by targeting additional hours 0
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Managed Charging Scenarios
▲We tested seven alternative approaches to deploying the managed program by varying 

the following assumptions:
▲Length of Managed Charging: 4 hours vs 8 hours
▲Frequency of Deployment: All Weekdays vs July/August Weekdays vs Top 20 Days
▲Program Compliance: 80% vs 90%

Length Frequency Events Compliance

8 hours All Weekdays 261 90%

8 hours June to Sept Weekdays 88 90%

8 hours Top 20 Days 20 90%

4 hours All Weekdays 261 90%

4 hours June to Sept Weekdays 88 90%

4 hours Top 20 Days 20 90%

4 hours June to Sept Weekdays 88 80%

Managed Charging Scenarios



Impact of EV Managed Charging 
▲Managed charging could reduce system costs by $49 – 70 per year

▲ Managed charging benefits are primarily from peak demand reductions ($44/year for 90% case)
▲ System energy savings are heavily concentrated in top 20 days (over 50% of energy savings)
▲ Reducing frequency of events reduces total benefits, but increases benefits per event by 10x

Normalized Savings

Scenario
Participant 
Compliance

Managed 
Events

kWh 
Shifted

Energy 
Costs

Peak 
Costs

Total 
Costs

Energy 
Savings

Peak 
Savings

Total  
Savings

Savings 
per Event

Savings 
per kWh

Unmanaged Charging (E23) 0% 0 0 $89 $49 $138 --- --- --- --- ---

All Weekdays 90% 261 939 $62 $5 $67 $27 $44 $70 $0.27 $0.07

Summer Peak Weekdays 90% 88 317 $71 $5 $75 $18 $44 $62 $0.71 $0.20

Top 20 Days 90% 20 72 $75 $5 $80 $14 $44 $58 $2.89 $0.80

All Weekdays 90% 261 535 $76 $5 $80 $13 $44 $57 $0.22 $0.11

Summer Peak Weekdays 90% 88 180 $78 $5 $83 $11 $44 $55 $0.62 $0.30

Top 20 Days 90% 20 41 $80 $5 $85 $9 $44 $53 $2.66 $1.30

Summer Peak Weekdays 80% 88 180 $79 $10 $89 $10 $39 $49 $0.56 $0.27

System Cost Savings

8 Hour

Assumptions System Costs

4 Hour



Key Takeaways
▲Timing of Events: 

Test different approaches with a primary focus on achieving highest compliance during peak 
demand periods. 
▲Managed charging events should preferably push charging to after midnight, while ensuring 

the EV has sufficient charge in the morning (as specified by the customer).
▲Significant benefits of longer duration events of up to 8 hours. However, this should be 

balanced with the customer experience considerations and interest in participation.
▲ If customer interest is a concern, 4 hour window still leads to sizable system benefits.

▲Number of Events: 
Total system benefits per customer increase as the number of managed charging events 
increases.  However, not setting a ceiling for the number of event days, or setting too high of a 
ceiling may reduce the customer interest in the program and therefore limit the total system 
benefits
▲Survey customer preferences for the number of event days
▲ In the absence of a survey, set a ceiling of 50 managed charging events



Key Takeaways
▲Study Participants: Target EV drivers on the flat rate, but also include drivers on TOU to 

understand their preference for how to reduce peak demand
▲Compliance Rate: As SRP will allow EV customers to opt-out of managed charging events, the 

compliance rate will be a key factor to determining the benefits of the program
▲Program Incentive: Setting the participation incentive at $50 per year is likely to results in 

system-wide cost reductions on average based on our results. 
▲ Incentive levels could be increased for ease of recruitment for pilot study
▲But the pilot should still strive to test incentive levels that are in the realm of possibility for a 

full-scale roll-out
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Let’s Continue the Conversation! 

www.linkedin.com/groups/1901142/

https://www.linkedin.com/groups/1901142/


plma.mclms.net/en/



Register Today!
18 Peer-Selected Sessions

Live Q&A
Networking, and more!

www.peakload.org/44th-conference-agenda



Appendices



EV Profiles
▲ Represent charging profiles for the average EV; not a customer-specific charging profile

▲ Not forecasted to change over the forecasted period, except for gradual efficiency improvements

▲ Assuming that no charging occurs during peak blocks is optimistic; consumers unlikely to be so responsive to prices

Rate Groupings:
 No TOU:

– E23
 3-Hour Peak TOU:

– E25: 2-5 pm
– E21: 3-6 pm
– E22: 4-7 pm

 6-Hour TOU:
– E26: 2-8 pm
– E27: 2-8 pm

 Super Off-Peak TOU:
– E29: 2-8 pm peak, 11 pm-5 am off-peak

Summer Residential Average Charging Profile
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System Charging Costs across Rate Classes
▲SRP TOU rates already achieve most of the benefits of active managed charging

Rate

Average Energy
Costs 

(2017-20 range)

Peak 
Demand

Peak 
Costs

Total System 
Costs

Annual
kWh

Costs per 
kWh

E23 $87
($78 - $99)

0.59 kW $49 $136 2,149 $0.063

E25 $92
($82 - $103)

0.85 kW $69 $161 2,126 $0.075

E21 $94
($84 – $105)

0.69 kW $56 $150 2,133 $0.070

E22 $87
($79 - $99)

0.43 kW $35 $122 2,116 $0.057

E26 $73
($66 - $84)

0 kW $0 $73 2,073 $0.035

E29 $56
($51 - $63)

0 kW $0 $56 2,020 $0.027

2017-2020 Average Total Charging Costs
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Other Key Assumptions
▲Annual demand of 2,500 kWh, or 9,000 VMT assuming 3.6 miles/kWh
▲85% of charging occurs at home (15% occurring at work/public chargers)
▲2020 hourly energy prices at Palo Verde trading hubs
▲$82/kW-year of avoided peak demand costs (including G&T&D)
▲90% compliance with managed charging program
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